shows the optical image of an as exfoliated monomultilayer MoS2 flake. After optically detecting the flake, AFM is done to confirm the thicknesses of the different regions of the flake. Figure S1b shows the AFM image of an exfoliated flake where 0.7nm of monolayer thickness is measured. Multilayer flakes in contact with the monolayer flake are detected starting from 6 nm and increasing in thickness. Figure S1c shows the photoluminescence (PL) mapping of the monolayermultilayer flake. Due to the indirect band gap of the multilayer flake and the direct band gap of the monolayer flake, a one order of magnitude higher signal is detected from the monolayer clearly identifying the monolayer part of the monomultilayer MoS2 flake. 
S3

Control SPCM measurements done on a multilayer MoS2 flake
In order to verify the spatial response of the peak photocurrent from the center of the monomultilayer heterojunction flake, a control SPCM measurement is done on a multilayer MoS2 flake. As seen in Fig. S2 , the peak photoresponse from the uniform thickness MoS2 flake is obtained from the close proximity to the contacts of the device that is consistent with the literature. 1, 2 Figure S2 . SPCM measurement of a multilayer MoS2 flake with uniform thickness.
